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77/v isfc&yoRTf^ (om& 

10 »77^VW^ittttt> ^A7x^ (nymphaeol) -A. =-J*~7 
A— B, R^^7x^-- /I — C^tf btbSo itlb^077^/y 
^fr^NfefclllUTtts "K. Yakushi jin, K. Shibayama, H. Murata and H. Furukawa, 
XN^y/^^r y Sjfe^^f^T"!^— ^77^/ ^ISt (New prenylf lavanones from 
Hernandia nymphaefolia (presl) Kubitzki) , Heterocycles, 14, 397-402, 

15 1980", "W. R. Phillips, N. J. Baj, A. A. L. Gunatilaka and D. G. I. Kingston, 5 
/^^■X^-lft 5l$CDC — ^7— ;Hb-afe (C-Geranyl compounds from Mimulus 
clevelandii) , J. Nat. Prod. , 59, 495-497, 1996" , Tk.Tj "M. H. Tseng, 
C. H. Chou, Y. M. Chen and Y. H. Kuo, -wn V * &<D X U p ->*-ftUH Sr^T*t" 

57l/=;V7 7/Vyi (Allelopathic prenylf lavanones from the fallen 

20 leaves of Macaranga tanarius) , J. Nat. Prod. , 64, 827-828, 2001" £r#ff,£ 
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m 1 mfe^«8m«S 77/V Wfrg^tt, 5, 7, 3' , 4' -x h 7 t Ko *i/S' -C- 
Jf'y—jVy'ys^J 1/ (5, 7, 3' , 4' -tetrahydroxy-5' -C-geranylf lavanone 
(isonyraphaeol-B) ) T'fcot, fft^s^ 1 : 




10 oh o 

-ft^fis xDtr^f^ft-yV (eriodictyol) ^it^Lfc^tfjiftfScSr^U 

20 ^<D7 9^y ^-ffc?a ^7*4 ^7^t>-/VWo- f^^iD- /!✓ 

(a -tocopherol) £ IHm^^V^m^ffl^bTV>^ 0 r<D77/V 
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apoptosis) £ft^i-5fEffl£r^rb-CV^ 0 ^fc y r©77/V^^^ Hfe 

\&mm=i u^v— jv (ldl) (Dmmki^m, %mm^(Dmmnmif 
mtm^^^^xmm-i-^ ^ t -h^smxh v , ^(Dm^n^m^^^ 

rc^^Jf^ ^p^XfilsmifP^p^^^PbT^Jffi^^Tt ^ 

p p m£JLh, <fc 9 L<li20pp m£Lh, $ <b L<li30~1000 
Oppm, WfL<tt5 0~1 000ppmT*fc5„ ^^^/Wb^^^ 
1 0 p p m^«^#^^fi+^^*rL0^ffl/ii^#^tb-r, IfaOOOOp 
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iooo/iMi4Si5i^ l5ilii©S4fi^f$^?), 77/V ^Kc&m 

(Dlt^ 0 . 1 m M^CD^^}^^^:^^ < s i^tcl 10 0 mM^ii5 
fc9£?;£lX «:0. 5~10g, J: 9 L<(i2~5 g "Cfe§ 0 lBmt-<0<D 

77^7 y{b^©s4t^ 0 . 5 g^m^m^n^mmifm^-t^^m £ 

fair, mz-i 0 g ^ii5f^tli«tfe5„ /hA<£>»-§^ 1 P^fc^cD 
x%z> 0 rcD^p B p^^^^^y ^b^#)0«{i s ismp n p<o»i^i~5 o%@ 

^^0^b<, mi 0 — 3 0%^^^ i9$f^UV\ 

x%£&&<Dmm&ffi±\^x&&&<D&m£%fa±.&^z>o ^(otz.^. ^<d$x&& 
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O0*b<«o. 05-iog, J;»)^i<iio. 2~5g-e*>5 0 lP^fc 

10 

H 1 HMittl5 77/V V-fb-g-titt, _Lf3«3t5t 1 Xm&tlZ>5, 7, 3' , 4' - 
7h7t Kn d r^-5'-C-7 i 7-^77^Vy y = A7xt^/W-B) "Cfc 

mm&&mtftvx(ommtf^mx&%&te&nfcm.-$-Zo -©77/v 
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^A7xt-/V-Bii 5, 7, 3' , 4* -7- h9 t Kd^->2'-C-7 ! 7^77/V 
^ (5, 7, 3' , 4' -tetrahydroxy-2' -C-geranylf lavanone) tfeot, 2 : 
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O 



-A7x^;l/-Blt ^T-^C 25 H 28 0 6 . 3^14 2 4, ffit^C (MP) 8 

ice— ^-/vS&lf xL-cv^^£^^y PT**— a- J: 5 fc&ttte 

(5, 7, 3' , 4' -tetrahydroxy-6-C-geranylf lavanone) ffcot, ^usifc 3 : 

OH 




=A7xt^-All ^5£C 25 H 28 0 6> ^14 2 4, (MP) 1 

7 2-1 7 5°Ct?fcS (0 5#i) o ^^7xt-/l — A}*> ^^#£^£0 
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^A7xt^-Ctt, 5,7,3\4'-x h^fc Rn^>-6- (3' " , 3' " -i?* f-JV 
T V -2' -Q-ff 7 —^-7 9 ' W (5, 7, 3' , 4' -tetrahydroxy-6- (3' " , 3" ' - 
dimetylallyl)-2' -C-geranylf lavanone) "Cfco"C % ^5txt4 : 




yv-Ctt % ^y^-r^^-f^j — /K ^^7xt-;V-A, W=^7it 

^fbTV^So ^fc, ^A7x^ /V-A. — A :7 s: 3 /V-B % Rt;=A7st 

— /P-B tenths £M-> =■ A7xt- JV—A^ =A7xt-/V-B, 



WO 2004/113318 



PCT/JP2004/008964 



^ 7 x t-^ - aii;^ a 7 x t-^- c f ^mmm^y^M.m^, ±m 

(Di^i^m, 7*b7;l/ft K©$tt©t^ mnl/^fn-/!' (LDL) 

-T6„ c:<d^^iJ«> ^ffip B p^{*^m^p t p4 3 ^'a^"$ J frTfiJffli-S^^ 1 b"5I 

IJc^pCD^^I^iii-rSo -cd#c^», lsmp 3 p4'^-^3sAob■r^lJffl^tb•rt>i:v^ 
U ^^^s^?^^fe ! um'ffi'^b^fe^^lsmp p p £ LTf Uffl $ ftx & «t 
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<ttl5p pm£JUh N £ ^310 1£ L < « 3 0~1 0 0 0 0 p p m, #^*U< 
Ii50~1 000pp m-efc5o ^ <DWk&t<D&&& 5 0 p p m3zm<0&&\Z.)*-)r 

&ft$mfcm&ftW£n-?. liuoooop pm^i5i^iai«tfe 

< (3 0 . 1 ju M~ 10 0 mM N <t <9 0* U < fi£ 1 0 ~ 1 0 0 0 MMt^5i5 
tt^^m^^^< N » 1 0 OmM^iSI^i»^T'fc5o 

-B, SU ! ^7xt^-CtpL-r, 1 0^fc«9 0^b< ttO.. 5-10 
g, i?)^L<{42~5 gtfcSo -^7xt-^- ~A:7^;*— ?V- 
B> W^A^^^—^-C^l B^fc«9^-^-*^o. 5 g^WKDWi&fcfetri 

O 1 Bii7c 9 (Dg:-^*^ J&A^«^£>%WM;W;£ bV\, 

=A7xt^-/V-A, z=.J*Z7 ^ 5$-' — /W— B ^ Stf—A;/^ /^-Cj^biSfcf 

friZ>'Pte< th lasrtfckfi («^p p p) , ^ffip^px^Em^p^^^-a^^it 

^- c ^jg^tm, mm&<Dm&<D 1 ~ 5 0 %®&# s #f * b < % r 1 0 ~ 3 



11 



WO 2004/113318 



PCT/JP2004/008964 



t^l5^A7xt^;V-A, ^A7it- /V-B s 5lTJ«^^73i^-— /V-C<7> 

a^^^fft^tStp^ Ut3pJffit5-i^5. ^p^^^^^xi- 
/V-A, =A7xt- /^-B % Xtf— ^7xt>- /U-C7W ^teStf^ Sfrffc 
Bfr.lt flsffl lUo tttfp©^ £ Bfrlt UT^fp <D{&#4£ £ IrJJi £ * 5 *K ifcv > 
tts ^{^ffl(3iJ;oT^p B p^M^^l^itUT^p B p(D^#tt^f^±^^:§ 0 *r 

B, M=^7xt-/V-CtI|Lt, 10Sfc5t4L<f±O. 05 — 10 
g, =fc"90^b<iiO. 2~5gt'fe5o 1 HSfcb©«Wt*3ftS0. 0 5g*l 
(D^-g^tt. — A^rc;*— /V— A, ^A7xt~/V-B v M=^7xt-;V- 
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zthz <t e> te^mmmm-k&mttt \sX<omm& vfmxtbz&fc&s wits, 
%}m%?£Wirz> t &x% 5 0 ^©^c^j«*fc, mm& t x^xmwm -h^mx 

Z^vMftt b-o^ru-c^So *<Dlt.t>, r<D#Lii0£iJte, assart- 5 fcji^ 
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^MM^* 1 ^ V ^Mf$ 5 0 g \ZL=^# 7 — /V 5 0 0ml £r#0x., $C#fffli&#$K*Q! 

fc&i±i&&»ffi*s&i-5 - £ J; ^ / —A^msm 39. 7 3 g sr#^„ & 

IE (1) ~ (11) ©^M-e^tti^tiSl lOl^Srifc, 



: 


■tfv^Jj^J* 5. 


0 X 4 5 c m 








l/VMfA' »5 9 0 cm 3 








(1) 




: g^^m^-/U=90 


: 10 


( 350ml) 




(2) 




: @^^zn=f-/V=80 


: 20 


( 220ml) 




(3) 




: g^^^-/P=70 


: 30 


( 250ml) 




(4) 




: Bft&E^vL/=60 


: 40 


(1000ml) 




(5) 




: @^^3i^/V=50 


: 50 


( 200ml) 




(6) 




: g|g£rc ^1^=40 


: 60 


( 100ml) 




(7) 




: gH&3^/l/=30 


: 70 


( 100ml) 




(8) 




: @^c=5VW=20 


: 80 


( 100ml) 



14 



WO 2004/113318 



PCT/JP2004/008964 



(9) ^^y-ls : SfcH^^v^lO : 90 ( 100ml) 

(10) g^m^vv (200ml) 

(11) /V (700ml) 
#btbfc#p|^^Tf2HPLC^#l-e^bfci:^5, (4) ©JgfflSirc 

HPLC##1 

: YMC-Pack R&D ODS (4. 6 X 250mm) 

: A : zK (2 %M0 N B : Tir b = b V A- (2 %BW0 
JSPttJ^Mt : 0-60min (^>^V b^Oi ; A:B = 80:20' -» A:B = 20:80) 
Y/iE^ : 1 ml/min 

: UV280nm 

<9, 4k-£Ml (JR46 1. lmg) , A\&®2 0fcft6 5. 7mg) N X.t*ffrg- 
#13 (1&49 9. 8mg) ?r»bfc 0 H 4 B^^jfiV^TTlEH PLC 

*#3JC"C^fl5t-«f*iSrfr*5-i:^«J:«9^ fb-&4fe4 O&*20. Omg) £r*L 
Si L-7c 0 

HPLCi#2 

*7A: YMC-Pack R&D ODS (20 X 250mm) 

&fi£ : 7k (0. 1%TFA) : Ti? b = b V A* (0. 1%TFA) =40 : 60 

: 9 ml/min 
tfetij : UV 2 8 O nm 

HP LC^#3 

^7^A : YMC-Pack R&D ODS (20 X 250mm) 

SHE : 7K (0. 1%TFA) : Tir b- b V A- (0. 1%TFA) =20 : 80 
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$^31! : 9 ml/min 

^ffl : UV 2 8 0 nm 

X H-NMR. 13 C-NMR, MS. I R, UV7^^ «£ 0 JblB-ffrg- 

OffreMfe 1 •• Compound 1) 

fls-S^ l ©toSMb^ftflMtSrEI 1 ^^i"o E s I -MSlct^i^^ft^ 
1 <Dft^-Mfc4 2 4 tflHRcFtbfeo I h/V^e5«3 4 2 0 c m -1 ^^ 

1, 1 6 8 0 c m'Ml^^^^/VS^^fiE^^^ttfco ^fcUV^^ 

^(Dv-^/V^^iJ^tLfdo DEPT^ WW£«fc »J % 3{@CD^/K 4j@£> 

^^l<D^-^^C 25 H 28 0 6 ^«l^bfc 0 £ HSQCW h/K *H 

- 1 H COSY, HMBC7^ WK C D h/^^Mi'S HI 2 ^^i~N 

MR7- fc&mi&, ±.mmT&&2X«m&tlZ> nymphaeol-B(5, 7,3\4'- 
tetrahydroxy-2' -C-geranylf lavanone) T?fc5i IWI^ Ufc Q ^Wl^H^ Ji-^:* / 

(ik&<%) 2 : Compound 2) 
te-S-^ 2 (D%m^W#t4^IH 3 \^ir 0 E S I -M S \Z. hit&<®) 
2©^ii4 4 2 4 £tftl&£*Lfc 0 I R^-<^ Wl^£>{3 3 3 6 0 cm" 1 ^.!^ 
1 6 8 0 cm-M^/V^ /l>&<Dfel£l)>m&&ntc 0 ^fcUV^^ WWC 

'fb^2}*^7^/^#*&^-rS^*i^$tLfCo 'H-NMR^-J^ f/KD^ 
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^(Diy^i-^mM^titc 0 DEPTW WH^j;!), 3i@<7^^K 4{@£> 

**>bfc^2©#^5£&C a5 H a8 0 6 £*£^L;fc. SbKl. HSQC^h 
5 /K 'H-^ COSY, HMBC^l^/K C h/KSt^BBi"5BI 4 
i^tN'MRf-^^b, -fb^*2Sr % _b|B*5t^:i-e*$n^ 5, 7,3', 4'- 
tetrahydroxy-5'-C-geranylflavanone "CrfeS £ IH^Ufc 0 ^fl^^ttrtl/^^ZSt 

10 ({t-£-$}3 : Compound 3) 

3 ©^a-fb^^ttsrEi 5 ^i- 0 e s i -ms id xzmfefr hit'&m 

3 0^fli4 2 4 £fifefB£tLfc 0 I Wl^bli3 3 8 0 cm-MHTkife 

1 6 8 0 c m-Mc^/^^^S©^^**^. SfcUV*^ hMZ. 

<jfD&>bf±2 8<®07°C2 h^©#fe&S?feiB&;h/. 13 C-NMR^ h/VT?«2 5 
&<Di'y~rsl'&WM£tl1t 0 DEPT^h;Ha^ 3f@(D^^K 4{@<Z> 
^fi/y, 7flKD^^. XVI lfi|0 4fifc^*©^Pi9E*SflHB$tL*:o 
^fe-fk^3©^^C 25 H 28 O 6 ^^Ufc 0 £bfc, HSQC^f 
20 /K 'H-'H COSY, HMBC^ b/K CD^ b/t^-BSf 6 
f^fNMRf-^^fe, fb-^Mfc3£r, ±IB«3t^3-T?^$tt5 nymphaeol- 
A (5, 7, 3' , 4' -tetrahydroxy-6-C-geranylf lavanone) T?£> § t b/c 

/ ^ y 33 x v s; y * ^-x^f-jr b ©lMlttlE m*R# £ *l t" ^ 5 a* . ^ n 

ajf U ^ b <£>*8t te«F^ s #] ft T T? fe 5 o 

25 

Mfr^Nfe 4 : Compound 4) 

it&m 4 ©4fea-f»W4WtsrBi 7 bfco FAB-Msia 5ffiU5&&» b^-s- 

4 Otf^SW: 4 9 2 £5tfg£*L7c 0 I h/^bf*3 4 0 0 c m'Mwfc 

1 6 4 0 cm-Mc^^^/VS^^dS^^ttfCo tf'UV^ V/v 
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3 0H1O7J — #^©#&36S«l3£$*Lfco DEPT7^ WH:±^ 5i@<£>^ 

tco &±<Dm&frb<btt4<D&tt&C i0 H 3e O B bffi£L,1±o HS 
QC^ h/W, *H — *H COSY, HMBC^f;K CD^^ f^f 
KlBBi"SBl8 t/TtNMR7- ffrb, 4 _b|5#atS:4-C^$3T/5 

nymphaeol-C (5, 7, 3' , 4' -tetrahydroxy-6-(3' " , 3" ' -dimetylallyl)-2' -C- 
geranylflavanone) X*foZ> t IH^bfc,, &fc&Von^X J '^*c V S3 XTfi-*?'^? 
(Macaranga tanarius) frb<Dm&l*.Wtfoifc&&frlX^?>&, zfvtf])Xfrb<D 

±Uit^-m 1~4 *° y ;* ,Jf Hfcl"t^"^ tbX V ^ -§ IrTfBH P 

g4>Wb^tllttl2. 7g, ft^2tt'lO. 5g, ft^3lil3. 5g, 
ftS^lfc 4 9 . 1 g#f ^tlTI/^rt^tl^ixto 

HPLC^#4 



7J7^ : 


YMC-Pack R&D ODS (4. 6 X 250mm) 


«ft : 


A : 2k (0. 1%TFA) s B : T± h =- h V (0. 1%TFA) 


^ta^# : 


0-50min (^7^y M§{±} ; A:B=65:35 -» A:B = 




1 ml/min 


mm : 


UV 2 8 0 nm 



<DPPH7^ /i'*f&*l*£ta£fl& > 

DPPH (a, a-diphenyl-0-picrylhydradil) tt5 1 7 nmlCi^Ul^ 
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\^$;—>V) £0. 7 5 m imx.XmWV. BtBf^T 1 B#P B 1SJ£ ^fc^Kl 5 
(butylated hydroxytoluenej . a — h 7 ^ a — /K Xlto P ^-^-Y ^ 7" -f 

= X 1 0 0 



^1 





dpph7 'J* ^mm^'\^m. 

9^^/vfi^'l4 (%) 


1in.m{t^± (%) 




55.35 ±0.43 ! 


85.54 ±2.24 




49.86 ±0.96 


78.07 ±1.79 




64.00 ±0.58 


60.62 ±1.16 




50.79 ±0.08 


80.06 ±0.29 


BHT 


28.51 ±7.48 


85.02 ±1.89 




58.87 ±1.24 


93.00 ±0.73 




68.82 ±1.12 


81.47 ±2.48 
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^1^4m(Dtfmihm'\i^m\^±o SP"^ ff, 2 0 0mg/mlOTween4 
0 > o n sjvl' Afc§9£ 2 ml. 1 0 0 m g /m 1©!); ^-/Mfc^ n n aft/V AJgftE 
0. 4mK 25.^0. Img/ml©j3-*nf ^OB*^A§f3mliSrtl 

y — - £ J: 9 1 . 2 mMWKM 5 0 

}fej££$J5£bfc 0 te^l~4tfHU3«JteBHT\ a - hn^xP^K 

( = ^ h * — /vbo£$o b „ -bis t mm<Dmwx4 is**, h m 

jfflfefblSit = x i o o 
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* 1 <£>*fef:£ 9 > -fb##)2{i, BHT % a - h =i -7 ^ a — fVBtXt^ V tf-f ^ 
1, 2, 4«s BHT, a - f n 7 1 n -/^{/x !J ^ ^ 7 ^ t^/V 1 

!wi^(D^vv^^tt^i-§-^«m^tbfc 0 it&mi, 3, 4}m^p#j® 

< f L&N9 J&*i«(]fiifJf£lfc > 

fL^SrM (MCF-7) Sr*#-t- 5 8£ m JtttaiiJJtffiii^ffl <£> *> S ^ * h 9 ^ 
(17 0 -Estradiol) &$&&ITf 5 „ ^W^AWtSiSKaBJiaoiiJKSrJtJbS - 

^Srai^o HP*>, *i\ -fb^l~4(D^:tL- ; entrv ? ^9 : -/V^^^^-^i/K 
Hl#3RUT»W«9ft^fWU*:„ &Cl^ 9 6 ^/l^V- Y<D&V~Mz. 2X1 

o z mm\MM (mcf-7) srtsau 4B#ramt-^^ b7^t- svmnmm& 

bfc 0 h =y /W»^S"C 0 . lnM, eWSSftf*****"? 0 . 

2/iM, 2/zM, Xtt2 0 juMfc:&5«fc5K:, ^E^t^-ttt-etb^&B Ufc D 
SiW (3 0Xft5 0) ©fi©t, £r3Sife L Xm^¥&Wi (Cell counting 
Kit-8 : Wako) «©1 0%**D^fc o y^a^^-fuT 3 7 0 C"e 2 
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1—4 ©ftfe 9 y ^ 7- ^ /V&J^T J^fg£ p]#<D#Ml|S-T? 



^2 

















5 0 1 


n >- h n — /V 1 


1.00 ±0.07 


2.45 ±0.12 


3.29 ±0.08 


(O.lnM xzm*t-fl<) 


0.97 ±0.04 


3.12 ±0.34 


7.02 ±0.99 




0.2 uM 


0.96 ±0.04 


2.88 ±0.22 ! 


7.33 ±0.60 


2 mM 


0.98 ±0.07 


2.90 ±0.13 


7.16 ±0.36 


20 mM 


1.01 ±0.05 


2.54 ±0.30 


5.13 ±0.62 




0.2 mM 


0.98 ±0.04 


2.86 ±0.14 


7.26 ±0.48 


2 mM 


0.99 ±0.05 


2.58 ±0.11 


6.01 ±0.25 


20 uM 


1.01 ±0.05 


2.22 ±0.19 


4.17 ±0.50 




0.2 mM 


0.95 ±0.04 


2.97 ±0.37 


6.83 ±0.58 


2 mM 


0.99 ±0.04 


2.68 ±0.19 


6.59 ±0.50 


20 mM 


1.00 ±0.07 


2.59 ±0.21 


5.59 ±1.01 


\Y&m 3 


0.2 (iM 


0.99 ±0.05 


2.94 ±0.20 


6.99 ±0.66 


2 mM 


1.01 ±0.05 


2.53 ±0.30 


5.38 ±0.44 


20 mM 


0.96 ±0.04 


1.21 ±0.22 


0.89 ±0.12 




0.2 mM 


0.99 ±0.04 


2.97 ±0.27 


6.30 ±0.54 


2 /zM 


1.00 ±0.07 


3.03 ±0.30 


6.41 ±0.53 


20 mM 


0.98 ±0.04 


1.27 ±0.20 


1.01 ±0.12 
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10 <^ j —^m£m^n^tdfcm^\^$k> 

if "7 J*W&M<omWMk LT E. coli (IF03366K ^7 -MBMilStf^SIIS £ LX 

Staphylococcus aureus (IF015035) N M:0^£>Xm^ ^WS&'fri' Z>WMM<0 
fllliLt Bacillus cereus (IF015305T) N ^TJ^l^^l" S^f&^JmiS t f£ 
Z>W^V>VmWMb UT^C^f^* b^HtUfc Bacillus coagulans &JBV\ 

15 m~4<^®?£'i£3rf¥lffiufc 0 ip-^s tf, ^n^y *mW-<o^<$> /— M&m 

<£>?tJ^ AS o p p m. 12. Sppnu 2 5 p p m. 5 0 p p m, lOOppm, 

7 o %^ y —/^^mM^^^kmmi^^^ t nm-h^xmmm^x 

25 fc2) 0 

<te^ 1 ~ 4 £fflV^^^ttlstl£> 

^7^l^'l4®^tB^0i: tt E. coli RXF Salmonella enteritidis (S. en ; 
NBRC3313K I?? &W>'&M<0¥gWMb L~C Staphylococcus aureus (Sta. K RXf 
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3£MW<D¥BmW t L,X Bacillus cereus (B.ce)£ffiV\ ^%l~4©Siffitt 

tti, «ft©M^0ppm, 5ppm, lOppm, 1 5 p p m, 20 

-To 



3 
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6 
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Compound 1 - to3Ht3&M1*te. 



Appearance 
Molecular formula 
ESI-MS (m/z) 

Positive: 

Negative: 

UV A max nm ( £ ) 
IR (KBr) cm" 1 

la}D (c 0.2. MeOH) 
[a]D (c 0.2, CHCI 3 ) 
MP 

CD (MeOH) 6 /deg 



white powder 

^25^28^6 

425.3 (M+H) + 
423.5 (M-H)~ 
288.5 (1 9,674) 
3420, 2960, 2920, 1680, 1600, 1160 
-5.8° 
+20.0° 
80~83°C 
8470 (330), -46997 (290), 12833 (255) 
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NMR f — £ (Compound 1 in acetone-d 6 ). 



rosiuon 
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q 
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CH 
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CH 
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o 
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coo 


(1H, d), */=8.3 Hz 
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118.55 


CH 


o.9o 


(1H, d), t/=8.3 Hz 
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n 2 
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(2H, d), J=6.3 Hz 




124.15 


CH 
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(1 H, t), J=6.3 Hz 


Q»» 
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135.33 
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CH 3 
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(3H, s) 
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40.37 
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1.97 


(2H, t), J=6.2 Hz 
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CH 2 
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(2H, m) 
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125.02 


CH 
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(1H, dt), J=1.9, 6.2 Hz 
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9" 


25.75 
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1.60 


(3H, s) 
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17.68 


CH 3 


1.55 


(3H, s) 



2/8 



WO 2004/113318 PCT/JP2004/008964 



Compound 2 - feUHt^Wfttt. 



Appearance 
Molecular formula 
ESI-MS (m/z) 

Positive: 
Negative: 
HRFAB-MS (m/z) 

calcd.: 

found: 

UV A max nm 
IR (KBr) cm -1 

C«]d 5 (c 0.2, MeOH) 
MP 

CD (MeOH)0/deg 



yellow powder 

C25H28O6 

425.0 (M+H) + 
423.3 (M-H)~ 

425.1 965(M+H) + 
425.1 968(M+H) + 
288.0 (17,935) 
3360, 2960, 2920, 1680. 1600 
-17.8° 
123~126°C 
1 1444 (332), -30028 (292), 7139 (254) 
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^4 



NMR nr — 3* (Compound 2 in acetone~d 6 ). 



Position 
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1 H 
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v-» 1 1 
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Compound 3 - ^jglb^tfj^tt 



Appearance 
Molecular formula 
ESI-MS (m/z) 

Positive: 

Negative: 

UV A max nm (£) 
IR (KBr) cm -1 

[»]d 3 (c 0.77, MeOH) 
[0?]d (c 0.2, CHCI 3 ) 
MP 

CD (MeOH) 0 /deg 



yellow powder 

C25H28O6 

425.1 (M+H) + 

423.2 (M-H)" 
291.5 (16,833) 

3380, 2960, 2920, 1680, 1600, 1450 
-3.94° 
-6.5° 
172~175°C 
9773 (335), -26940 (293), 3399 (255) 
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06 



NMR "x — $ (Compound 3 in acetone-d 6 ). 
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Compound 4 - *3fl;3*M1#te. 



Appearance 
Molecular formula 
FAB-MS (m/z) 
Positive: 

UV A max H nm ( £ ) 
IR (KBr) cm" 1 . 

[Of ]d 4 (c 0.2, MeOH) 
[a]o (c 0.2, CHCI 3 ) 
CD (MeOH)0/deg 



light brown gum 

C30H36O6 

493.3 (M+H) + 
292.0 (20,418) 
3400, 2960, 2920, 1640, 1600 
+1.8° 
+26.5° 

8810 (335), -30708 (293), 10510 (257) 
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NMR "X — 3* (Compound 4 in acetone-d 6 ) . 
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1 H 
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